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A code multiplexing transmitting apparatus 
spread-spectrum modulates transmission data of 
a plurality of channels by spreading codes that 
differ from one another, combines the spread- 
spectrum signals of each of the channels and 
transmits the resultant spread-spectrum 
modulated signal. A spread-spectrum modulating 
unit for each channel includes a phase shifter for 
shifting, by a predetermined angle channel by 
channel, the phase of a position vector of the 
spread-spectrum modulated signal of each 
channel. As the result of such phase control, the 
phases of pilot signal portions of the spread- 
spectrum modulated signals of the respective . 
channels are shifted relative to one another so 
that the peak values of the code-multiplexed 
signal can be suppressed. 
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*L #] £r £ ^ 



1. -ft&J2,£&%Lm£M$LX, 

3. Mutt** 2 /ifrsttfjjtX, * t JbJMMflMUF i #***3WMM«e * 

-f 360°-i/N, N 4L*^itJt*- 

5. 2 m^iu. *t*64«^**^^n*ib3|»^« 

7. l m*.**JL. * + Jufc**«ME*fr QPSK ^ JUKif^^J^ 

4taTfe%tA£?-f 0 , tc/2, tc^3tc/2. 

82 7 0T*£#3tJU Gmi/2) ***** i 4M*i*«MiKM&#*, 

#JL^#m=mod(i , 4) ( i 4 Bt*fcMt) . 

10. MtfUME. l Wfe*&*LX, ^t-^^^BM^-^U^itJbM^. 
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11. — #^^£^X/84LaM£X, *MtK^*^fl«UftMfc^*&i£ 

12. dHatt** 11 m*#i*X, * t-*JMM«WMK i 
^ 360°-i/N, *t NiMH****. 

13. JM^ 11 f*&#)$LM., #t (m-7t/2)#^^ i >MiTit*$#K*<&# 
J:, #JL#L#m=mod (i , 4) ( m i ^ 4 Bftt^NK:) . 



2 , —4^**** 3 A— *5U& 4 . -9MI * 1 Jk*L& 2 #si3LM.*TVJL2. 
JJL 4TJk*>&2 &&-+jrJk&Jg,f t !k& 2a *— 4^M« 2b , t/iH 

^(t*jw±i %-f-. fcftttttmv&p ( pn )*M«*«*4rj|UM 
jpgu^^wfe^^^f'NWtf^tf^M ( psk 

"^iM*-" . T M Tc ^*b^ ( T/Tc ) "-T^M:" . 

Jl&JSML ^^^^Jt^^^l#- (*pML=2/Tc ), rf&i£|*SL 



l 



1/Tc . +T&kWJ&&SH0tt*L'&1* PSK 4t-f*_— >h«*tei&^ 
l/T^^#itPSK^, 2/T . ^jtfc, ^^T^-^ 

«*^pa-jWiMtf*ffi*»*T/T6#. MkfiUHFJMt. © 

#*— >HH» PSK £HH&«Mfc«4feJfc 9 . JSWfJBA* 7 JMT— ^-5<£&4M 

-?;fe£U*&frS 7b . 

&^*^tt^J&fe*M«*^&^ 7 , JUft*4ft4UM£¥ 

■&m 21 #T?F, it a (t) j^J&aUStt$W&3f, C (t) $L.^&fkm,Z3$fl> 

x(t)=a(t) - c(t) 

rWfU^rWt^i^^W. Kifc. fif4^J5L«-7 «&&lb y(t) 

y(t)=x(t) • c(t)=a(t) • c 2 (t) 




Jy(t)dt=a(t) - Jc J (t)dt 



(unity) ^. ^itit^tH^sfe*a(t)^Wt^^#:-f-. 

( CDMA ) *— ftJ*^MH*ifcM!>?^*fl^^^ii 



^it^sLt^M^^J^w^mm^^^xm. muz.— + 

^i^t^>Ht^JiCDMA ¥)faJ£.#jm*i- m 22 ff{^A.— >H*U&3I TR , % 
—fc%zJ&%C& RV1 , RV2 , &2L2L%r* CHI CH2 A£-^ft 

it, .?& CMP >H&^-£ic. 

CDMA ^JM^tt^^il«JS^r4bfe^4«^. #/L**lB 

JL&T j^ttiUJq^tt^Jltt^JUH-*. a (t) *» b (t) iM 

R-Ja(t) - b(t)dt T: ^Jft . 
***£.a(t)*»b(tm-- +JMIT -Li&M. £a(t)*»b(t) $J&lL&m 
HD-i-1. Agat&fHHa&ti'ii = -l. -f-JftdML, aJ-Fak'MIJll. £ 
a a) 4» b (t) 3 — 4t # tfflt4T^ * R 0 . 

CDMA *Mfr%T4*#— RV1 , Jt'M&it'HHP c.(t) 

c 2 (t) /Q#4rjM**l» i(n&j& c, (t) c 2 (t) #>^«.^HSt#^^:ifc R 0 . 

£ £ chi CH2 tf-ftr-f 4Mt* RVi . £ 

3£ RVI c (t) Hf^TJMMt^-f-Bt, ***** 8,*tfe— ^Ttf 

J{a. (t) ci (t) c. (t) +a* (t) c 2 (t) ci (t) }dt 
C2(t)3f«»c.(t)4LW^*tfJ& 0, ^i«*4HU*l{a»(t)c»(t)c.'(t)}dt 
*NMro. *-f£.im*#* ottft***. *hafc.(t)c.(t)dt % 

— (unity). m*b> %— -&*t*RVl ******* 8i^*iM:al(t),?&&4r 

at^rcua c, (t) #£^JMk*Hr-$-»ra*'*- *frf-#^4Mfc* rv2 ^-#. 

*^iUftaWt+, itiMP*«*lfi*i^ (*H#*> 3Lifc;fci£fe 
^^uMft. c. (t) c 2 (t) a (t) ** a (t) 



#J&11. ~ 11-. #^^-^^^^—4-^^21, — >H&$» 
##^#^»^^#/## ( S/P ) 22 >Hr$-fei&23 . 

21 *^r— ^?!k$ftM&mkUii%%jL$k.mF$-nr 21a , 
^^^^-f^-ft-f-^-^^Ht-f*/ 1 ^^ 21b , %*—j^mm&&}te-$L 

m&$4t^ D. ( m 24 ^-tf ) &J^*&#JM&-$HK4r-|- P #^&ft* 
Jfe^^SSi^j^, J&ift£j^*Ha#«#il4M. 21c . &$f&3%m%M& 
11. ~ 11- ^/^ft^- 21 tci^m^sHJ^^Mn^-^P^ P 4&;ulLigJ«. 

>S 24 #t*f, S/P $#^^iMNfc— 4ktfi7r£&r&fr$&&&m ( -¥^54t 
f^AM* X MJ&teaft*<&4£iL I *Hfc ( n #S^~S:) ft* D, Q ^ ( j£ 

4M&U?M < Pn ) / t ^^23a, — ^A^JA?- A A Gold 
(^T^jg|^)^it^Goldi|* ) i^/ t ^.^23b, — >H^»J pn ^J^JE^LGold 
^^^|5|i^#^.#4*nfe^r#^|^^^Ci^ EX-OR ri 23c , &>i&Z£&M^®] 
ft* D.#» C. , D„#» Ci^mW4$-M^fc&ft&$kgH$Mffl#i EX-OR n 
23d , 23e . « 1 " *.%-f- U a 0" ^fe^r-1 , /^iSMf 

H 23 *«.-3WST— 12 i , "^^^^itit>g»^^^^^.%^ 

Hi - lln^rfS^ I 4^£4TJgL&gH9&4M- V., AU&grife— I fr"gr$&Z2s$> 

11-^tB^ Q 4^^Jft£Hra+MM- Vq, MA4ft-lb — >h Q fr^m^&X.m 



^&&&13i, 13q; 4e^ilalL^13i, 13q «j£Ltt&&&Am&^ 
tfj DA 14 i , 14q ; — **fr I Q 4MbWMI£*JUIi4r?£V. , XVo 

*ffit**!i|Mt* ( QPSK ) UW, #JL*ibilM4*?«*i£&*«S 15 ; 

15a, — >^^at^i6#90 o #*llj-sina>t^90 o #^15b, — >NcDA 
14i coscot te$LMljiUk& 15c , — >NtDA #^ 14q 

^tfc^-t-^-sincot fclpLtflM^ 15d , *>—^X&&ik% 15c ^» 15d 6* 
*&-ife#>&^|&15e. 

^ 25 4-»LHJ3iL^t Gold 23b tf*£#6*ffl*J. Sfr^/^ 

H 23b M ( JtJHtftAM) 23b-l , M 

23b-2 , — +41*1*-- W-^<*WW«**n 23b- 
3 , >H& " 0" jMHf-jfcn 23b-3 «Tib^JiMfe^iii a 0 " 23b-4 „ 
|5— M ^*'J>*4-3& 23b-l 6 SF1 >HMin 

E0R1, 5lit#^*^^^iC.XVx+l^^^>'^4-M^«] 

A={a., i=0, 1, 2...,N-2} 
# JLfe. a 0 " **f»jM^'l A ttiMfc, ^^i^T^-^is.: 

U= (ao, ai, a^. . .a»-2, 0) = (A, 0) 

;M"M4T**|-fc£. N=2 n ^^'] U . 

^^M 23b-2 6 SF2 >HMin 

E0R2 , ilitiMf fc;M* £ X 6 +X S +X 3 +X J +1 jM****^/* £. M ^] 

B={b«, i=0, 1, 2, N-2} 
#Jtfe, - 0 - i>*&\ M ^*«] B tfiMfc, ^.fc/^fcTiMMfc 

V 3 = [Tj (bo, bi, b2...b*-0 , 0] = (TjB, 0) 
;MHft JPtT**! *J$L N=2 n #/f*J Vj , ^- 1 TjB A-fc/t^'J B j 

A. 

— M J?P\?*l& 23b-l ?*!kJ$H U (jJMMpfrJS- SF1 tfjVJ&% 
000001 ) . M ^J/^H 23b-2 £#>t3.^#& SF2 

' 000000 » tft^JLT/^/M B , #JL54it^^J B ( N-l ) *J*<L 



/f*)Vi. £Mt, JMLH 231>-3 U iMj4J34*^jMMik ( N-l ) 

£*frtfe ( N-l ) ^*t#j&, "0" #-7G23b-4^C a 0" £#35N 

3f*#4*ifc, jui*/'*.*— je.*****! g. . 

4fc4h M 23b-l ftkfrH U ( #^#31 SF1 #}&&L 

% 000001 ) . rft%JZ. M ^J^4.^ 23b-2 $J&&3tft% SF2 
' 000000 ' 4Hft-A.T>*&**U, #J^it^*]B#>& ( N-2 ) 

^'JVj. #*n 23b-3^!i^u^V3^^^#«rtb ( n-i ) 

( N-l ) 3f«ftJ&, ^ " 0" ^23b-4^ " 0" N 
iA&4R«*5Xi k &**l G> ~ Gh. *£4L ^T^^N^^iJ 
«WT— **-f" 64 ^Jiit^r^^jt^tGold iM^iM«l-f, *t 

= 2 ( JE-ScGolds X -^*PN ) 

i 

=-f-#* PN x z UMtGoldO 

=C * S ( JL5tGoldi ) 
i 

(-1 , +1 ) . *AiMF*,4***. -!*>® 27 £ 

A£jE-£Goid*&*W, £*JUB4*-HMMMe. a o w «t#;fc$NJMU&# 

**NMr4L4rfL( -0" 3*jfc-r-i.*.f.) . ^sa^^-cdma t^^a. 

A4*-?«UM& ( m 24 12i , 12q ) 

45M5>>^*f£:3>*$ CDMA t, >^i^«^^riOA-^^#JLit 
£t/9^J9^iR*9«*i&jUMI(jE.& Gold pn frH*t&&*4g^ 



— ^ CDMA &JtH&4T QPSK ^m^^M^M 

AM-AM ( 4fr^iNh^(vs. ) 3t^#4t) 6^— >HN^, 30 7 

*t*JMUM AM-PM #*E (*^**rt4H*ii#4£) >HH-^= 



m 1 ^a^ML^tf vBU&tt^a; 

a 6 ^JSi£— <Ma^«#4u^^#-§-tfL ( v, , v Q ) #a#l; 

® 7 ^L^^^Ma^-^*^ 27t i/N tttf ^3i#-§-f£itta*ii; 

a 11 j&f J*fi*ifcMatt**-fr* 2ic i/N tftt-MM^4£3:tta#J; 

a 12 A^m^^xm^^^^i^^^Lmx^m^^ 

a 13 ^^^^^w^ 
a«; 

a#i; 

a i6 ^a^— +2L&.m#j&&#!%&tm; 

a 17^*J&^*^iMt#*'-- ^JftMM^rt 8*1; 

a is ^j»^^jMj-^^^-f-***^^^a*i; 
a 19 %M$JFJk*>«imw\ 

a 20 AiMfl— >HMfc&6*,&«# a#i; 



m 2 1 AAK&torJM* a-w; 

9 23 >Hfc«fc*.** CDMA JSiLiC»^^*^S«; 
B24^#aM*A*«#|; 

m 25 ^it^tGold IM^itM^QM; 

S 26 ^U*i£j£3tGold £1^6$ 

ffl 27 ^:4»^^^^iL^i^«^Bt^+B^B^; 

9 28 ^Jl*^i^^^*^^^*^^^^>fr-f 

3 29 ^i£8J3— >MUtl&tt AM-AM 

m 30 Ai*.»J-->M:*.3&# AM-PM #*E###LH; 

#1; 

( a ) 

% \ ~%TL ^&&F#MT*TAM$-jL 51, ~ 51n J$fe^— >Hti£#flHI 

m 6i , — ^^rJMft^rJMft^^n 63 , --A-m&Jk&zh^mt 
^^r^MM^m^^mtmmm 64 , >^i&>Mmtt^*^ 

65 . 52 $&xm^&bFJidmmM&^ 

52 ^«rA*:*A^l-^^iE.^i^^ ( QPSK ) 
55 , iftWmr 55 ^AAM^ifcM 56 , 

56 ^L^^-^ft^A^iJ— 57 . 

tent*. B^, &W&^£*&£m&^&ftFJk&T%W$m j ir Jh&&}¥iiz 



^ftil^rr**lttiW*]#->t51, - 51„t##*!^65 «i£>Msi£ 

ItftfiL % i 65 i i$zt&#ito&&&fiJkfi 

360° i/N, #M*&ttft-9frfr*#&—4*tttoiM*&-tt * 

^^^^^^il^JL*I^H'i*J#->t 51. - 5in%jfetf^MH#^fc) 
^#>ftr^.&>&*tf;te#., **tM*******JU****WH*. A> 

^fc*«**rtfc*^>H»ul j£. 

^^h, ^«QPSKrJMI-*i) | l*J^tj|-^T, ^ftHAO, tt/2, 7C 
3tc/2 . jUUtJfc, *»^#m=mod (i , 4) ( £-t m i l*«2l 4 itftt^ 

£tfe*» Q £**t#tf*fr3LT, m¥-JkM>&**t& I ***«*» Q 
ftPJkMT&AM, I £*r*» 0 fr&£&£ft^&#tir#M'&mM 

4tr-f-, i£»l*i#*J* I £-**» Q 4HH%4M***Jfl4**. £44?i£«* 

£.i&*N*-i?LT, &temtit% i «il^4n^«^Ajft.O 

36o°i/N, #3J&^&&3-&^te&&&H-- >HF-r^^^*e ^ 



& i AMI 4 Bttf^Mt) , JN Oni/2):jUI4Ml i >Mti3t^^4&^. 
( B ) 

%&w*** 2&$Lm&j±&«i&m#i®w- i^->KW qpsk suj^-t- 

dt*B 2 #r*, 9 l - 9 n >ftil^rJMNH^*i#-^. 51, ~ si^fe^- 

-fTS-***/*^ 61 , -+teto$t#&&A#4f&.&«t**t 

62, ^^**^C.(i-l > 2,...,n)WJMI^/ : 4.*63, ****** 

65 . 

#U*4-3I 61 +?*&*ft2U£MM 0. (i-l, 2, . . . , n) 

61a , — — ^&&SL3L ( perpendicular ) #-f*ft>§- P 

j^iL6ic. ^JMKHWI»5i. - 51. 61 isifeHttrtfrfefe 

S/P $Nfc3£ 62 >MHI^Hltt;3r4Ufc*4HMMt* < ^-IM***** 
, I ^*(^^*)*« D.*» Q 

£Ufc D Q „ tfJk**^*-* 63 fe^— ^^^JUfc^t^^ pn frPl < ^ 
JMft*^> # pn 63a , — ^j*£.mTmf t Gold 

( mrJk**W^3L Gold 63b , — >HM$ pn ^'J^iL^Gold 

# C. 2, . . . , n) Mi EX-OR H 63c . * 
64 &&&t£*MM I **** Dr C. , Q Ik***®* 

CiLffltt-JML M^MNTJUHHWl** EX-OR n 64a , 64b . 
fc-f u 1 " ^fe^f 1 ft " 0 - £.%-f-l , ^i»^-§^.H**JMi,i§-Jt**MB 



Dq, ****** 3 ft*, *tT**A#*^*v«rJMHWiM«^* 

8=(tc/2) • mod(i,4) (1) 

V » *t mod(i , 4)^ i 4 

B«W#M**- ( 1 ) , £ 0 0 , K 1 ^ 

4MM*M.3*/2,- ^MF- 

*Ma* 65 6*->HMMF* ( i ) tt*4t*NMF i 4H*3t#**rtMft# 

*6 tt#M34£*4?l 65a , iHMtT^^. ( 2 > ( 3 ) « 
#4«W-9-£ttXftfrV # I Q #** > V., V, 65b, 

65c: 

Vi'-Vi • cos6 - Vq • sinG (2) 
Vq'=Vi • cose+Vo • sinO (3) 

-k*® 5 ft*, -frXLi&tte QPSK -KM<|»«MHH 00 ) Jb&*— 4U*. 
4e4H- ( io ) itMl—MU ( u ) itfc*-MU*, ( oi ) 

( 2 ) ( 3 ) JN^i±^#-J:0, tc/2, « 4* 3«/2 MfctHMH- 

(Vi. Vi)«6/JT*. 8^ft^ftMtf. B«fr» T*£*fctMF- 

#3&+>iHlH*« 6 /*r^tf, ( v., v 0 ) 4riK*tifc#MR 

&&&-£3J&#jft J ? ( v. , v, ) ^MitMiiUtJMt. 

**MHM. ( 2 ) *» ( 3 ) ^^^*^T*M»^ib|L#*J^-f-.^X^ 

J: v i Q a-f- v. Vo . 

#*#M 2 , 52i jUflMhMMTJILM- 51. - 51n^tfc^ I 



53i , 53q ^mf^MUk^P^Xm^Iy . , EVq tf^jfc, ft DA 54i , 

54q 53i , 53q ^^sb^^^MSt^-f-. JE-^*]#-70 55 

*fr i Q ^##>^£*J-#4tr-§-i:v, , Zv, mt QPSt ^*J, #JL«r*^ 

3155a, — ^«,3t^8#:^90 o #46-lb-sincDt^90 o #^55b, — 
DA ##:3& 54i ^ift-tlj'ft-t-^ cosot ;fMto*ifcS'55c , — >N& DA 
54q ^rfj^t-f-^-sinot >fel3M**ifc3& 55d , *>— >i-iB^3fcjfcS 55c 55d 
#4frtfe**)&£^ 55e . 

tc/2, 7C, 3n/2. 4-«^-f--^^Nfe^J*.W^^. 

iTM#>44&ia4Mj»«^r^ ( 1 ) o , 71/2 , * 

3tc/2, #i^*JL^^^^^^^^J^W>HP^*2>L 
^tt^fcfl-fr^-HP^Wfc^AN (>4 ) ^^^^S^**) 1 *!*** 

9=360° • i/N (i=0,l,...) (4) 
i >Hsil ( % i >M3r ) tf#i4M&#:fe ( N ^it^l^k ) , 
#JL**JM.65b, 65c #.*f^3. ( 2 ) , ( 3 ) <K*ffc, S^ff-f.* 42-j£ 
frfrieiStiMt- (-fixate) . dH^ft.J!3t>Mt, JH^*xtM^ittf;te4£4& 

® 7 00 ftft&T&mtiL#j^Mft J f43L&tf) 



( c ) 

( l ) 6ib M^KJfffMH^KHULfff pps a-A. 

2»|#48^65, 

jm*mhhc. ( i ) - ( 3 ) &#-^£UH§- m^misL, 

Ttt*t¥*.( 1 )^&*$JUtO, 7t/2 , w, 3tc/2, ££flttrJ0b&*HM 

( 1 ) 0 , 7C/2 , 7C , 

3?c/2, ^ifk^^m^^^^^n^^^^^MJtm^m. 

*4&i&#i*4Hfc 65 MtfUfttig 65a ( 4 ) 

$ i >Htii: ( $ i >H8^ ) Msfa&fa&'gQ ( n ;MH$s&£t:3:) , #jl 

#&#it 65b , 65c #L^iC ( 2 ) , ( 3 ) W^^i^Mt 

© io ^m^-m^-~^i3Lnm<K mmn. m 10 $ 



*nw. its. a ^m^^4f^mjm^^^y^m^^¥i 

B AmUtf^iLMMtii**. ( 4 ) iMm*£i£#fc«MM£ 

( D ) 

&%-*>%~%*M*, AWSk^K ( l ) iMM. ( 4 ) 

1: l ttxM**, JUU?£r,flb*iHM! *4trti*j«.Goid ft 

( 1 ) JHtMMf4Mfcfc44Mt. 66 *NH*jE.*. Gold MJdlMi-f^^ 

( 2 ) *Mfl* 65 **^^##^f-^#-Jb»if^^J t«:^^-i5t 

Gold 

#. 

0=(i-l) - 2rc/M (5) 
#tM;M^££Gold*^#M:. Sflj, 4/?£UU8---4t£-£, ^-t#^ 
^*JS 65a &*4£m-fcJki*faftT&3t4Mt^ ( 5 ) #sm#Wfi7t 



4. ii^^^rX^^jS-^-^^Goldi^^f, fo&MfaMrM&%MM$>® 
( E ) %v$%&M 

&%~&&&+¥lfcikfyn&X*jk- «4U&& fete— >H£#i'f£i&**4f 
T&mffl^jtll. &81 ^ifeT— >h#^ife ( MS ) . 

71b, — 71c , — * S/P#«71d, 

ei^ttJB:f^&Htf Gold ft^MiEjt Gold 71e , 

^jjn^Mif . ^wr&A^ 7ia m&frf- ( 1 ) — >H^^- 

^ili^Jf3*§jE-^Gold^i^4£:^3fr ( 2 ) &4ft£.'|'ttja4M$&-£0 
*J4*&. 7lc 

71d iMMfc^ti*MM&H^4t4*J *«4M***MMU* > . ^^'S 
$:##4&J& I it# D, (jL&£~£) 4U* Dq . r&fc 

Jfc71f EX-OR fl 71f., 71fQa&*±^3»J#$| I *Hfc**Di ^JE^Gold 
^, Q 4Hf&4ft4ttt Dq Gold 4g4^fttt^5M^&^^B&HBifl 

m&fc-&ffi -Ti^M m r & go i d ^^#3 -f$>&m r 1 

Gold ■f'tt-WHM', BfVJl&&&1iLM Gold 3^ 



ffo#&mm f tfiEJt Gold **2nZ&tt4L &&W^S$#iJm&&ife 

( ) . 
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